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UNIITED 

1 
This invention relate fo val-ves adapted for 
c-h.rgi-ng-.d ventïng a 
w.i:le it i.@ rtgting, as in the case of s, .!anetic 
tVç Or a .ld=ctuat9_ ç!ïtch6 brake. ' ........ 
. ¢hi 0bjec re t9 Drqçidè  Doved 
vtve sÇb!y for th -pUç.Doe; 0 :bVide  
v!vç ÇÇem]y c0mDçiÇing np-.r0tat!g seçl!ng 
rgs which will hot be reqr.ed to er with 
hih pressure ginst  r.otrmbe except 
t suc tës aS the rëssùrë ïn the Contaè iS 
bëmg-incrêasedor dmisd,"thus to avoid 
y moderte length.al0ng thes0f ë ssém- 
balanbihg of -eroy ar of thë valessem- 
c0nstçuction, ssembly nd reDir. 
Of the ccomDany drwings: 
Fig.l is a Vertical 1 section of e preferred 
emb0dentof my invention aS pDlied to a 
cluh mechism coecting e. flhl 0f a 
motor with the crnk-shft of an ir:ecomPressor 
" ig. 2   Sflr section of  modification. 
Fig.  is  cboss-scti0n of a c0ntroi .vive on 
"'Fig. 4 is  section on line AC of ig. 3. 
g. 5 is a Vertical xil stion of un0ther 
0fiction: 
Referrg  the drwings, the ssemby shown 
ing. 1 comprises e flY-wheel 1  of  motor, 
0owed out t0 Drovide  cydrical ier fric- 
tohlengagement face [  adPted  .bWengaged 
by a clu£ch-bg  .upon the dtending 0f the 
bg by teml fld pressée, the' 5g be" 
mound upoa  cluhrhub @ secured upon one 
. 0 f e .c0Unteeighted cr-shft ;[ ofan 
r comDress0r: Thd bg bas C0iCation, 
hrugh  sexes of .co.nduigs s sho, with a 
cicumferentilly sDaced set 0f badil hbles  4, .  
extending mrd, t0  central.b0reï f6m .bhe 
CylïndHcl outer surface of thë sht .1 . " " " 
Mounted uDon e short  nd..éith de- 
ing .an annular PiSn-chmber is a= bell- 
bpd .çYlinder member  # held with t.he tadially 
inner mrgin of the .inner fe of ifs end-all 
bttg .a snp ring 6 modhted  n aulàr 
groove formed in .the sh£t. The member 1  is 
0 held by resflieUt ï'ing , ;prefërbly of 
-rint thétic rubber, the ring .Seing 
PChed btween th adiay ier marg of .he 
0uter fce of .the end:«ul]6f he membC  an 
 .shofler foed ;on .the shaZ, kn peferably 
ith .such ressure'",s-t0 compei ghè .cYlinder 
memb' [ to ,rot:te th-thé  Shaït a 11 .rimes 
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2 
when the short is r.otaging..,M,y inv.ention is. no.t 
limited, howewer, fo an asembly 
ov0ther mea theeylindë d Shaft 
çomelled  oate ogethe. ............. ... .... 
5  aular .piston dtrètdre  oted in the 
cylinder I 5andsubùhds 
Wide-beari g[ng 
thr0ughouti ráfië' 
10 This Pisnstructure e0pHgëS 
face of its end-wan 
which is in c0unieátibn'ih a 
tiallysDaced set of exhaù 
t5 passag e  whi h extend 
end face oï the mèber 
registry respe¢tiel ih bol& f6r-mëd in Ular 
 end-plate  secured t0thdënd 6t e ëbër 
8 by flat-headed screws such as e scr 2, 
The metál iston ebe£s  8 and 2 -d¢fine an 
annular ehamber 
thi dhamberae 
25 Urshaped Seal{ng rihgS 2: ï ë]d"m ëir.ets 
agst the cylindçicl 
[ 8, so that they ser.¢ s 
30 e pressure in the continer 
struçtre is in such P.0iton .th£ they re at 
opposite sid.es .of th 
£ouat4d UPn the o.utçr fc.e of £he .ndall 
of the bell-pd piston-member 18 is  trans- 
35 VerseÏy U-shpe d 'se]ing ring  sday selg 
agast the outer .f.c¢ o :e.shf£ and the nner 
fce of e cylinder mber, t5. Thê seang lips 
of he rg 5, to h0!d he close o £he mtal 
members nd  prnt e er li fom beg 
40 undu!y disorted t times %vhen ther is rePon- 
derance of pressure in the radial Pu-ge 1 nd 
e rg is t th%t:poÇitio. , e backed,by  ns- 
versely U-shped metal mmh¢"8, ,whiçh, Wih 
the sealg ring,  Sçcpttd çq he-d £çe .0 the 
FQr çons.tnt!y rgg 
which if is shon, a ¢omp.ççsqD co spring 28, 
srodingnd rotating ith 
50 rposed between a staçed-metaÏ 
mounted on the ead .of .th pistQn stuc£ur, nd 
a shoulder fol-m oh hë ëlutêh ub . 0hich 
-h bg !  .!s mount¢d. 
or charging e .righthnd .end çf ;the cylin- 
55 der I;5 d us.ocg të ist6n tvu66uelett- 



600,10 

3 
ward, fo selective positions determined by the 
amount of air-pressure developed in the cylinder, 
in opposition fo the force of the spring 28, the 
cylinder is formed with numerous, inlet-outlet 
passages such as the two that are shown ai 3 I, 3 I, 
through which the cYlinder chamber is in com- 
munication with an annular chamber defined by 
the cylindricaI outer surface of the cylinder mem- 
ber 15, an internally fianged housing member 32, 
and an annular end-plate 33 held in place by a 
snap-ring 34 mounted in an armular gzoove 
formed in the inner face of the housing member 
32. 
In the said annular chamber a pair of trans- 
versely U-shaped, non-rotating sealing rings 35, 
3, held in their seats by an apertured metal ring 
37, are interposed between the inner face of the 
housing member 32 and the outer face of the 
cylinder member 15, so that the chamber of the 
cylinder 15 is in constant closed communication 
with a coupling socket 3 formed in the wall of 
the housing member, through which, by suitable 
means (hOt shown) the cylinder can be vented, 
can be charged with air at such high pressure 
as fo force the piston structure to ifs extïeme 
leftward position, so that it abuts the hub mem- 
ber 3fl and the cylinder chamber is in communi- 
cation dth the bag I-, or with air af such lower 
pressuïe as fo hold the spring 28 in a less com- 
pressed condition, with the piston's exhaust ports 
2{} in communication with the bag, through the 
groove 19, for exhausting the bag and thus 
disengaging the clutch. 
Preferably the inner annular lips of the non- 
rotating sealing rings 35 are at all rimes urged 
against the cylindrical outer face of the rotatable 
cylinder 15 by respective endless coil springs 
31], 38, but only lightly, so that they are hot 
quickly worn, being more strongly urged against 
the cylinder by infernal air pressure only during 
the brief and infrequent rimes when the bag 12 
is being charged or vented. 
Suitable provision can be ruade, inclusive of 
an off inlet $9, for lubricating the parts, and the 
structure as here shown compses an off re- 
taining housing or guard member  secured at 
one end upon the housing member 3 by means 
of screws such as the screw 41, with an oil seal 
42 interposed between its other end and the hub 
member 38. 
In the operation of the slide-valve mechanism 
fo engage the clutch, hold it engaged, and then 
disengage if, assuming the parts to be in the 
positions in which they are shown, but without 
distending pressure in the bag 12. 
Air at full pressure is conducted into the cylin- 
der I, which forces the piston structure left- 
ward untiI it is stopped by the hub member ${}, 
thu. oDening communication from the cylinder 

4 
ïrom the bag as the piston structure makes this 
quick movement to the right. 
The shaft 13 then continues to be driven ïrom 
the member I{} for such rime as may be desired, 
5 with the sealing rings 2, 23 and 25 rotating with 
the shaft and consequently hot being worn, and 
with the non-rotating sealing rings 35, 35 bear- 
ing only lightly, if af all, against the rotating 
cylinder 15, and thus hot being subjected fo 
10 substantial wear. 
When the clutch is to be disengaged, air is 
admitted to the cylinder 15 as such pressure as 
fo compïess the spring 28 only to such extent 
that the vetn groove 19 is registered with the 
15 shaït's radial passages I, and thus the bag 
I is vented to the atmosphere, after which the 
cylinder is vented to the atmosphere and, with 
only atmospheric pressure in the bag, the spïing 
25 is permitted to move the piston structure again 
ri0 to ifs right-hand position. 
While the non-rotating sealing rings 5 are 
in engagement with the cylinder 15 at a greater 
radius than that of the engagement of the rotat- 
ing sealing rings 23 with the shaft, the latter 
'25 rings, whfle the clutch is engaged, are strong- 
ly urged against the shaft by the trapped air, 
whereas the non-rotting rings 35 are urged to- 
ward the cylinder only lightly by the endless 
springs 35, wherefore additional provision for 
30 compelling the cylinder 15 to rotate with the 
shaft is hot indispensible. 
The construction as shova] and described pro- 
vides the advantages that are set out in the above 
statement of objects and various modifications 
5 are possible without sacrifice of al1 of those ad- 
vantages and without departure from the scope 
of the appended claims. 
One such modification is shown in Fig. 2, in 
which a shaft .2 is formed with an axial bore 
40 3 communicating with a circumferentïally 
spaced set of radial holes 4, 44 opening on the 
cylindrical outer surface of the shaft. 
Surrounding said surface is a doubIe-action 
cylinder 5 which preferably is compelled to 
45 rotate with the shaft by keys 4, - and which 
at both of its ends is sealed to the shaït as by 
sealing rings ,  backed by respective snap 
rings 8, 8. 
Mounted in the cylinder is a two-way piston 
50 and valve structure 9, having lip-sealing rings 
a, Sa at its ends. The piston acts as a slide 
valve in relation to the radial holes 4, having a 
pair of lip-sealing rings Sb', Sb which in the 
rightward position of the structure close off the 
55 holes 4 against escape of air, with the entrapped 
air pressing the lips firmly against the shaft 
and thus resisting dislodgement of the structure 
from that position. The piston structure can 
be provided with a ball detent 5 and the inner 

15 to the bag I, through the radial passages I 60 face of the cylinder formed with a dimple ! 
in the shaft, therefor, to augment such resistance if consid- 
Thus the bag 12 becomes fully charged and ered desirable. 
the clutch is engaged. The leftward position of the slide-valve-piston 
The cylinder 15 is then quickly vented to the structure is such as to put the right-hand end 
atmospheïe, through the numerous passages 31, ç5 of the cy]inder chamber in diïect communica- 
which permits the spring 28 to move the piston tion with the radial holes 4. 

structure quickly back fo ifs farthest right-hand 
position, in which the rotating sealing rings 25 
straddle the radial passages 14 and thus trap the 
high-pressure air in the bag . The radial 
passages I in the shaft preferably are of small 
dimension lengthwise of the shaït, and prefer- 
ably are of less aggregate flow capacity than that 
of the numerous passages 31 through the wall 
of the cylinder, so that very lïttle air escapes 

The two ends of said chamber have commu- 
nication, through respective sers of holes 
through the cylinder wall, such as the holes 52 
7O and 53, with respective axially spaced-apart an- 
nular zones of the outer face of the cylinder and 
each of those zones is continuously straddled 
by a pair of non-rotating lip-sealing ïings, 
shown at 5a, 52a and at 55a, 53a respectively. 
75 The space between the rings a is in closed 



communication, thrnuh ..a liP L, ¢t h¢. _].ace 
betv¢een the rs iB,  i clos 
ton, throh a :piçe -, %Yth..a 
valve X .OE a suply pipe S [ead rom_ ..% 
source of pzessure 
side Iaçe« .equal .i .ae.te :eng  -to sp 
movemets or e l.ug, this l'g.e çt. 
to a central .chmber. :. :fo wh.ioh :ç. .t. ably sced ps.sges ' aa :.9 -:.a 
to a lower level ai which-the piPçS. -L_ a 
are couled te he :aire ca»g.,. :d £he8 0,ut- 
Su.qh t-ha.t the s.age -:.9 -wt! be :r¢g:er¢. with 
the port - j».e.- .a t-:Bd 0 -be 
tbe. end of t:tle scvd-$a 0v¢¢:t. " 
ve .passags ,.., ..., .., .g .and-., and 
vent ssage :: vfi b¢-rCgsteed vdh jpe 
and vent pass:ge 3 wil! be :gis-tered with 
pipe , with the-snppty 0f p:ure fluid shut 
off by the plug as heçe shown. 
The construction, s is lcarly sho::n-in igs. 
3 and 4, is such OEhat in-a uccsio of three 
stçp movements of th plug clock:ise frgm 
netra! or strtng- :ogition shown in Fig. 
followed by th:ee atep movements counter- 
clockwise back to starting position, the flo:ing 
sequence will oc.cur in each full cycle of 
tion: 
1. Starting position, R and L vented, cluh dis- 
engaged; 
o End of 'st movement,  charged and-L 
.vented, clutch engaged; 
3. :d of second ma-ement,  .vened and L 
.Charged, air .trpped; 
4. End of thi:d mo:eme:t,  :nd L vent.ed, 
cluch remaing egaged and sealing 
a and a relieved oï fiuid p:ssure.; 
3. End of .firs movement,  .ented .and 
chged, no mevement of-vlv.e, air till 
trapped; 
2. End-of second ::eturn mo:ement,  .chrged 
and L vented,-val:e o.pened; 
1. d of third retum movement, : :and L 
:eted, clutch disengaged. 
The first retur n mçvemen, puttng h plug 
bak 0 position 3, i noDfunctiogl but is a 
harmless incident 0 h arçangemenfi fër for- 
ward ovement :0r e::gaging the @ut 
return movement for disengaging :t, Which ro- 
vides simple, smll arc eeorward gd back- 
tion of the contro! .handle. 
ile the forward movement and the revçrse 
movement "bave .been treated, for clriy, as each 
consisting of a s.eries of step :ovem-ets, in 
actual-pra-cice a single forvard-movement 
position 1 to position 4-engages the clutch-a-nd 
reeve the rings Ba, :$a, and-a si:gie .retn 
mevement h'om pesitien .4-e-position '1 disen- 
gages the clutch, re!ieves .the rings and "Shs-o 
the pressure-fiuid supply. 
For quick movement .of -the .slide-vaive e .the 
air-Zrapping position .(second part ,of .he-elutch 
setting movement .of the .plug, to :position 3), so 
that there will be but little escape .eï .air .thçough 
the pipe , .provision may :be :ruade for charging 
the .pipe L  little .bïoe the .pipe : is .vented, 

8 
.g. 5 shps, açther mbdimçn.t, .of th¢ in- 
vention n. :iÇ broadeç aspect. The asmly 
al p.as-sge 7 Ceunçng ' ,toUgh .rdial 
nsas , -, ,t h.e ouer ace of the shatt. 
 Çlidelve , is _mo.unted ou the shaf :for 
covering .n_d cayeling he holes ] and this 
 slide valve is contained in an anna hamber 
-h ,Ç ¢d  ¢, s,.  oroati.ng 
'çq :Ç:u,}V, ç.b- 4-an . n.e,tatg 
2 to be orced :!-$tçdy by .r aait.d-te the 
ir admitte....to-the leïhd.en qf .te .çTlinder 
.25 A shifterrm 8 is moud po ,te 
 .and-extnds .a -ffltl. therç-zom ito 
alve !  .effng aial :oyen-of the 
 ale vhi!¢ i S -pr. ;i :qt rot,atin ith the 
o shot .1. 
The :i aFe l! has. gaset OEla-whth .Çeals 
ag!nt .the s-ht  .an. !was, çotaes 
.the ,a.t is ratat}na, .o,thgt it à¢ not ,ubected £o 
 a.p d 
5 The mmbeç 1 tS ,'aged with .açkets 
nd l-,b hich are peÇed : ,th ,r pressure 
aginst xotatg me.m¢s ,n!-drig he sh0t 
,Io  piat. 11 ,çqÇcts ,aa a .a!ide a!:¢e vith the 
clind emer . .fr caging aad v¢fing the 
chamber within the member 4, in poper Se- 
qence xvh rela, toa ça.t ,eing ,the de valve 
]$ .f apni .and-¢legg the .vadi! .pos Il, 
fro" çhaging «and etia th s ], and the 
.eher ] .f.o.r ehusting She chambe i{hin 
.he memb.er 14, .thlgh .t¢..çxhaut._çt .a and 
thus çe!eZ £ sa!ing ra l¢.and 3 
hÇ-Eidç ale ..3 .i i .p.rt=closing .ç:kion for 
5o tç.a$g the .air  the a.tt.. ' ...... 
.ehaust .pzt . a.y ,space.d .thezeïzo, and, 
, .te iston, .çdia no..s ,S., ._, , . and 
.tip .tp .çhe Pvlipç.oçs  ,d ? .and h 
extends into the 'ltter's middle cavity 
,sxe .shD ,aDd =çhe ,haf 1 .ççnaiing .i, at 
2 v¢ ,DpCne.d by ,admting .ir 0 .th¢ ]inder 
- ! thç t ,Ç, -:.ns he ç'ç ,84 
7o :The ht -s Sh) hagd :by ,a.oEçi, ng ah" to 
.t ,by'ay oî ,t-he ,phs -OJ, .,$, :, : .and 
ile çhe pzÇssuoe is :1t n the piston  
returned to its lef.twd .oon hF .ar admitîed 
,beugh he "or.t , :hich ,ravs :the .oir in 
5 :shuft nd immediatety theeater .reIieves the 
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sealing rings 74a, 14b by exhausting the chamber 
78 through the ports 85 and 82. 
For relieving the pressure in the shaft 7, the 
piston is moved toits rightward position, as îor 
charging, but the port 3| is now used as an 5 
exhaust for air entering the piston through the 
ports 84 and 85, after which,,if desired, the pis- 
ton can be returned to ifs leftward position, with 
only atmospheric pressure in the shaft. 
I claim: I0 
1. A valve assembly comprising a rotary ruera- 
ber fonned with a cylindrical outer surface and 
a fluid passage extending inward thereïrom, the 
axis of rotation being the axis of its cylindricaï 
outer face, an annular slide valve structure 15 
mounted on, surrounding and rotatabïe with said 
surface for opening and closing said passage, 
non-rotating means for moving said valve struc- 
ture on said surface for opening and closing said 
passage during rotation of said member and said 20 
valve, and means inclusive of rotative and non- 
rotative members defining a conduit for-ïorcing 
fluid through said passage into the first saià 
member when said passage is not closed by the 
slide valve structure. 25 
2. A valve assembly comprising a rotary ruera- 
ber formed with a cylindricaï outer surface and a 
fluid passage extending inward therefrom, the 
axis of ifs rotation being the axis of its cylindrical 
outer face, an annular slide valve structure 30 
mounted on, surrounding and rotatabïe with said 
surface for opening and closing said passage, non- 
rotating means for moving saià valve structure 
on said surface for opening and closing said 
passage during rotation of said member and said 35 
valve, means inclusive of rotative and non-rota- 
tive members deflning a conduit for forcing fluid 
through said passage into the flrst said mernber 
when said passage is hot closed by the sïide valve 
structure, and means for temporarfly effecting a ,t0 
seul between said rotative and non-rotative mem- 
bers at such rimes. 
3. A valve assembly comprising a rotary ruera- 
ber formed with a cylindxicaI outer surface and 
a fluid passage extending inward therefrom, the 45 
axis of its rotation being the axis of its cylindrical 
outer face, an annular slide valve structure 
mounted on, surrounding and rotatable with said 
surface for opening and closing said passage, non- 
rotating means for moving said valve structure on 5» 
said surface for opening and closing said passage 
during rotation of said member and said valve, 
means inclusive of rotative and non-rotative 
members defining a conduit for forcing ituid 
through said passage into the flrst said member 55 
when said passage is hot closed by the sïide valve 
structure, and lip-sealing means for effecting a 
seul between said rotative and non-rotative mem- 
bers. 
4. A valve assembïy comprising a rotary mem- co 
ber formed with a cylindricaI outer surface and 
a fluid passage extending inward thereïrom, a 
fluid-pressure cylinder surrounding and rotatabïe 
with said member, and with said surface deflning 
an annular piston chamber, a slide valve structure ô5 
mounted in said chamber as an-armular piston 
for opening and closing said passage, means in- 
clusive of non-rotating conducting means for 
supplying pressure fluid to one end of said cham- 
ber during rotation of said member and cylinder, 7O 
to more said slide-vaïve-piston structure in one 
direction, and means for moving it in the other 
direction during such rotation. 
5. A valve assembly comprising a rotary ruera- 
ber formed with a cylindrical outer surface and 75 
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a fluid passage extending inward therefrom, a 
fluid-pressure cylinder surrounding and rotatable 
with said member, and with said surface dening 
an annular piston chambeï, a slide valve structure 
mounted in said chamber as an amular piston 
for opening and closing said passage, means in- 
clusive of non-rotating conducting means for 
suppIying pressure fluid to one end of said cham- 
ber during rotation of said member and cylinder, 
to move said slide-valve-piston structure in one 
direction, and means rotating with the member 
and cylinder for moving it in the other direction 
during such rotation. 
6. A valve assembly comprising a rotary ruera- 
ber formed with a cylindrical outer surface and 
a fluid passage extending inward therefrom, a 
fluid-pressure cylinder surrounding and rotatable 
with said member, and with said surface defming 
an amular piston chamber, a slide valve structure 
mounted in said chamber as an annular piston 
for opening and closing said passage, means in- 
clusive of non-rotating conducting means for 
supplying pressure fluid to one end of said cham- 
ber during rotation of said member and cylinder, 
to move said slide-valve-piston structure in one 
direction, and a return spring rotating with the 
member and cylinder for moving it in the other 
direction during such rotation. 
. A valve assembly comprising a rotary mem- 
ber îormed with a cylindrical outer surface and 
a fluid passage extending inward therefrom, a 
sïide valve structure mounted on and rotatabïe 
with said surface for opening and closîng said 
passage, and means for moving said valve struc- 
ture on said surface for opening and closing said 
passage during rotation of said member and said 
valve, said slide valve structure being formed with 
passages for putting the aforementioned passage 
in communication selectively with a source of 
pressure ituid and with the atmosphere. 
8. A valve assembly comprising a rotary ruera- 
ber formed with a cyïindrical outer surface and 
a ituid passage extending inward therefrom, a 
fluid-pressure cylinder surrounding and rotatable 
with said member and with said surface defining 
an annular piston chamber, a slide valve structure 
mounted in said chamber as an armular piston 
for opening and closing said passage, means in- 
clusive of non-rotating conducting means for 
supplying pressure ituid to one end of said cham- 
ber during rotation of said member and cylLuder, 
to more said slide-valve-piston structure in one 
direction, and means for moving it in the other 
direction during such rotation, said sïide-va.lve- 
piston structure being movable to a position such 
as fo put said end of said chamber in direct com- 
munication with said passage. 
9. A valve assembly comprising a rotary ruera- 
ber formed with a cylindrical outer surface and 
a fluid passage extending inward therefrom, a 
sïide valve structure mounted on and rotatable 
with said surface for opening and closing said 
passage, and means for moving said valve struc- 
ture on said surface for opening and closing said 
passage during rotation of said member and said 
valve, the assembly including a non-rotating 
structure surrounding said slide valve structure 
and therewith defining an annular fluid-conduct- 
ing chamber. 
10. A valve assembly comprising a rotary mem- 
ber formed with a cylindrical outer surface and 
a ituid passage extending inward therefrom, a 
fluid-pressure cylinder surrounding and rotatable 
with said member, and with said surface deflning 
an annular piston chamber, a slide valve structure 
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mounted - in 'said chantber as a"annular"piston 
for opening and closing said passage; means in- 
clusive of non-rotating conducting means for 
supplying pressure iuid-to one .end.er said cham- 
ber during rotation of sid member and cylinder, 
to more said slide-valve-piston, structure in one 
direction, and a return spring ròtating With the 
member and cylinder for movi.ng It in the otheï 
direction during such rotation, the slide-valve- 
piston structure being formed with a passage ex- ]0 
tending from the atmosphere :anti regiStërsb]e 
with the irst mentionedpassage. 
11. A valve aSsembly comprîinga rotatif 
ber formed wlth a cylindricl )uter surïce nd 
a fluit passage extênding inwrd, therèfi'om; a 15 
slide valve structure m-ountet on -and TOàtïble 
with said surface for opening and closing said 
passage, and means for moving said valve struc- 
ture on said surface for openmg and closing said 
passage during rotation of said member and said 
valve, said slide valve structure including means 
which with said cylindrical surface define an an- 
nular chamber and, mounted in said chamber, 
deformable sealing means rotatable with said 
rnember and comprising sealing lips positionable 
in straddling relation to said passage. 
12. A valve assembly comprising a rotary ruera- 
ber formed with a cylindrical outer surface and 
a fiuid passage extending inward therefrom, a 
double-action fluid-pressure cylinder surrounding 
and rotatable with said member, and with said 
surface defining an annular piston chamber, a 
slide valve structure mounted in said chamber as 
a two-way annular piston for opening and closing 
said passage, non-rotating conducting means for 
supplying pressure fluid fo one end of said cham- 
ber during rotation of said member and cylinder, 
to more said slide-valve-piston structure in one 
direction, and non-rotating conducting means for 
supplying pressure fiuid to the other end of said de 
chamber to more said structure in the other di- 
rection during such rotation. 
13. A valve assembly comprising a rotary ruera- 
ber formed with a cylindrical outer surface and 
a fiuid passage extending inward therefrom, a 5 
double-action fiuid-pressure cylinder surrounding 
and rotatable with said member, and with said 
surface defining an annular piston chamber, a 
slide-valve structure mounted in said chamber as 
a two-way amuular piston for opening and closing 5O 
said passage, non-rotating conducting means for 
supplying pressure fiuid fo one end of said cham- 
ber during rotation of said member and cylinder, 
to more said slide-valve-piston structure in one 
direction, non-rotating conducting means for 55 
supplying pressure fiuid to the other end of said 
chamber to more said structure in the other di- 
rection during such rotation, and a single control 
valve interposed operatively between the two said 
conducting means, in selective relation thereto, 60 
and a single source of pressure fiuid, the control 
valve a!so having venting means, and being so 
constructed as fo provide, in each cycle, a sequence 
inclusive of the following, in order, _R represent- 
ing one end of the cylinder chamber and L the 65 
other: 
 and L vented; 
ït charged and L vented; 
P vented and L charged; 
 and L vented; 70 
ït charged and L vented; 
 and L vented. 
14. A valve assembly comprising a rotary more- 
ber formed with a cylindrical outer surface and 75 

a fluid passage extending inward thm*efrom, a 
double-action fluid-pressure cylinder surrounding 
and rotatable with said mernber, and with said 
surface defining an annular piston chamber, a 
slide'valve structure mounted in said chamber as 
a two-way annular piston for openilzg, and closing 
said passage, non-rotating conducting means for 
supplying pressure fluid to one end of said cham- 
ber during rotation of said member and cylinder, 
to more said slide-valve-piston structure in one 
drection, and non-rotating conducting means for 
supptying pressure fluid to the other end of said 
chamber to more sid structure in the other di- 
rection during such rotation, ea-ch of said con- 
Guctng moins comprising a pair of non-rotating 
annular seals coacting with the other face of the 
cylinder, and the two ends of the cylinder having 
communication respectively with the spaces be- 
tween the two pairs of seals. 
!5. A valve assembly comprising a rotary ruera- 
ber formed with a cylindrical outer surface and 
a fluid passage extending inward therefrom, a 
slide valve structure mounted on and rotatable 
with said surface for opening and closing said 
passage, and means inciuding a non-rotating me- 
chanical shifter for moving said valve structure 
on said surface for opening and closing said pas- 
sage during rotation of said member and said 
valve. 
16. A valve assembly comprising a rotary room- 
ber formed with a cylindrical outer surface and 
a fluid passage extending inward therefrom, a 
slide valve structure lnounted on and rotatable 
with said surface for opening and closing said 
passage, a non-rotating cylinder and piston as- 
sembly, and a mechanical shifter actuated by 
said assemb!y for shifting the s!ide valve. 
17. A valve assembly comprising a rotary mem- 
ber formed with a cylindrical outer surface and a 
fiuid passage extending inward therefrom, a slide 
valve structure mounted on and rotatable with 
said surface for opening and closing said passage, 
a non-rotating cylinder and piston assembly, and 
a mechanical shifter actuated by said assembly 
for shifting the slide valve, the combination in- 
cluding non-rotating means which with said 
cylinder and piston assembly and. said. rotary 
member define an annular chamber surrounding 
said slide valve structure and said rotary member, 
and the piston and cylinder being formed with 
registerable ports for changing the fiuid pressure 
in said chamber. 
18. A valve assembly comprising a rotary rnem- 
ber formed with a cylindrical outer surface and 
a fiuid passage extending inward therefrom, a 
slide valve structure mounted on and rotatable 
with said surface for opening and c!osing said 
passage, a non-rotating cylinder and piston as- 
sembly, and a mechanical shifter actuated by said 
assembly for shifting the slide valve, t.he combi- 
nation including non-rotating means which with 
said cylinder and piston assembly and said rotary 
member define an annular chamber surrounding 
at least one end of said slide valve structure, and 
the piston and cylinder being formed with regis- 
retable ports for changing the fiuid pressure in 
said chamber. 
!9. A valve assembly comprising a rotary rnem- 
ber having a cylindrical outer face concentric 
with ifs axis of rotation and formed with a fiuid 
passage extending inward from said face, non- 
rotative means which with said face defines an 
annular chamber surrounding said member, nom]- 
rotative means for charging and venting said 
member, a slide valve in said chambeï for closing 
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and opening said passage by moving ardally oï 
the member, and non-rotaçive means ïor so mov- 
ing said slide valve. 
20. A valve assembly comprising a rotary ruera- 
ber having a cylindrical outer ïace concentric. 
wiçh its axis of rotaçion and ïormed with a fluid 
passage extending inward from said ïace, non-ro- 
çaçive means which wiçh said ïace deïmes an an- 
nular chamber surrounding said member, non-ro- 
taçive means ïor charging and vençiug said cham- 
ber, a slide valve in said chamber ïor closing and 
opening said passage by moving ardally oï çhe 
member, and non-rotaçive means ïor so moving 
said slide valve, the slide valve being annular and 
having selï-energizing sealing means ïor effecçing 
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annular seals againsç the rotary member at each 
side of the said passage. 
THOMAS L. FAVICK. 
REFERENCES CITE]) 
The ïollowing reïerences are oï record in 
file of this patent: 
UNITED STATES PATENTS 
Name Date 
Reuçer ............ May 13, 1941 
Keller .............. Oct. 7, 1941 
Orr .......  .......... Feb. 9, 1943 
Schmitçer .......... July 18, 1944 
Bold .............. Aug. 1, 1944 
Brill .............. Oct. 25, 1949 



